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(54) EXHAUST GAS RECIRCULATION CONTROL DEVICE FOR ENGINE WITH SUPERCHARGER 

(57)Abstract: 

PURPOSE: To suppress the change of an EGR rate while preventing 
the fluctuation of supercharging pressure even with the change of the 
flow resistance of an EGR passage for leading exhaust gas to the upper 
reaches of a supercharger, thereby maintaining NOx decrease or the 
like by EGR. 

CONSTITUTION: A by-pass valve 1 2 is provided in a by-pass passage 
1 1 by-passing a supercharger 7, and an EGR valve 35 is provided in an 
EGR passage 32 for leading exhaust gas to the upper reaches of the 
supercharger 7, and a by-pass valve control means is provided to 
control the by-pass valve 1 2 so that the intake pressure on the lower 
reaches of the supercharger 7 becomes the target pressure 
corresponding to throttle opening. An EGR valve adjusting means 39 is 
also provided to actuate an EGR valve in correspondence with the by- 
pass valve 12 so that the opening of the EGR valve 35 becomes larger 
as the opening of the by-pass valve 12 becomes smaller. 
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6'*^'<*r&'*4'<*aiB&nttU ctOrtJrtXM 
B«cHaaEJE5Itttt^-<'^^^*»W*— ±12 
ii}£fS<fc 0 ±»®«««Bfc#»#**W< E G RjDR 

/UWW7«m&BL£* ±IBEGR»Bfc:iWfcBB 10 

BWWS < ft£lCO*vC±g2E GR^tA^©BflE*s*# 
<&^J:5tc^-<^^^;v^c*fjS$-&rEGR^;i/^ 

«¥«W*EGR^^«gB*Ri*»ftr*:Ci*1»« 
[»*I2 3 ±E^-f -**'tJl>:/*iJ:tf±EE GR'< 

EGR^JV^CW, fro, COEGR^Jl/^CC»U 
-TStiOCjcO. EGR^Jl/^W«P^fK*«S6U/tCi " 

&«Ff*<t-r swsjai i ie«flWM&«wx > v zscowm 

[ft 3 ] iMMITttO^sM^UftStCser^S 
jn<MKoX{ tic JS 0 r _hK'W ^ 

*^*8KJ:*WlltttlBW*i i tec, ±12 

/t^y^x/^^CCMjeSit^EGR/^^OffMftlT 5 
<fc^>«:EGR^;v^P3fif#S^*fifcL/feci*i|*afi- 

[mMM&IIH!] 
[000 1 ] 

«aBfC»«^^t*< E GRiIB£t£ttfcMif£&tfx 
[0 002] 

^©fcft«cByRjR^jR^^a»-r*wwE gr« 

-MWrbtrcir****, RSUlBCcjfi&tt ( i < 
5JBfi*&8> *«itfcx>i»rtt, ai«J:0T«K:E 

^il<^^tEGR^©^A«i^5o 50 
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[0 0 0 3] «UU«*HPP5--8 6 949# 

^$g^$n^><fc^tc, R5tflBttSM&«£«it;tex> 
^>fctoi»r. iai&«<fc0Jd«o««jlK«:EGR3tfx 
«r»< EGRiiB*Rl^fcO*J»I?>nr^S. "Tttfo 

*>, co^stc^snwa^tsw^xv^rtt, Kaat 

Cc % ^aT*©K«lB(Cit«WffMcDEGR^^: 

m<mi egrmb*. zu? hfrfrtmstikt&mo 
w^m&tcmmi&U(Dz gr^*»<»2 e gri 

B&«2RU *EGRil»CEGR^^Wl « 
Ktfl^CJSDT#E GR^;I/^*W!B-r&C iCCd: D , 
IB^WB-CiailEGRaBS^ftEGRtlft^ l^fi^ 
ifgrtefff 2 E G Rjl&frfc E GR*t?9 <£5&c 
So C©jft»«ftx>^>8Cj:^i, lSfiS5«T*>EG 
RtcJ:ftNOxfiM»WW6ti. 3feoKft»BJ<Dffi« 

[0 0 0 4] C(D®CD«*&««-x>^>-C«. M 

±ffi&Wcfcg*§*i£J:5«:, iUUKVk'U'*** 

[0 005] ±i2/^/*x^i/:/®HI»**n * hJl/R 
aWKJSOriHBSti. «*.««WF3-2 2 2 8 1 9 

»L/TCn«:fti3^5*3W±gBT^^*x--5r'CSfefiES 

3W±ia*M*«:PI3mi«cffi«'r*J:9«:i/ri»*. cog 
gcc J: £ i . ;vp§K#/h 5 < T±K«S«E*i 

* h iHRflM^tr < ft JdEBJMlffi»/lNS < 

ft* CiT^^^^^^V^OHffi^X^tC/hS < 9, 

So 

[0 0 0 6] 

imtffimftLJiit'rzwim) ±ib©»h^5 - 8 6 

9 4 9#^«c^sn*cfc5Ccj^^»©fflaR5iK«: 
EGR^ «r9 AT S E G R513S^{1 ^./c^m^tx > 
^>tcfc^r«, E GR/^^©^-^>CDW#^C 
cfcotE GRMBCD«3HSW^bL//ci©^tC % *X<D£ 

[0 0 0 7] rftfc^, ±EEGRaBKlK»^ti/cE 

G R /i* *©Hffitt*«tt»K:iB or=i>ha-jw$ 

tl, CtiCCjtor^gCDEGR^ (ERA^^IS(C>STS 
EGRSOSU^) 3W»6*i*J:^K:EGRfi3WBfflSSti 
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(54) B£9Itf>£]ffr] 5®fe«#X>$?V©»«3S«ffiJ««« 



(57) [fift] 

[gift] jUftflLtlKK:«ft^^««< E GRM&§<Di£ 
EGR*D£{fc£»HWU E GRfc:J:£NOx&^ 

[»*£] 5^^7 fesw/fxr&'Wf xiw 1 1 jc 

< E GR5IB&3 2«:EGR/^3 5^^iife 
fic, iH»«TttOAMEA^xa? h>MBlKK:j£CfcB 

HS*^$<3fe^«:otiTEGR^V^3 5©MS^ 
#<fr£<fcOte^V^*^:/i 2«:*tJ6S-&rEGR 
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*<ft-*fc»^K:B: % EGRiWOtEGR^fg 

»«W^#»ftfrft*. *fcC©J»Afc* ±IB*3fI§¥3 
-2 22 8 1 9-^&«K:^StiSJ:9Cc/'C-f/^3lR<0 

[0 00 8] 6C5r, ±l&«4'*;%'W^ICj:«iltt 

*&E#B««£ ft £ J: 5 CC *4 V a - F M 

IHCDJ: 5 «c E G RilB©agfflfilS<DiS*«c)BH It E G 

So UfeU EGR*^«^«W»r«Oft^JnT-S 20 
CifcftfcCDT. EGR^&S<fcD:*#<iETl>TLg ; 5 

[0 009] ±®D«»CC»5k EGR/^ 

5T^©# - *Wc J: ^> r E G Rim<Di&jmiji 

EGR*©£ft£»*0U EGRKJ:SNOx{BH»© 
[0010] 

mmzm&rztc&co^m n$n 1 jc» s^ws** 30 

©RSt»RCcS?»#* £zg< E G RUteRtfffciMMI 

-mm* * c ±Kj:*)x*?h frmmm fc*c»i£s 

fflffl&mt s ±§BE GRjU£RttfclunEK*Jtt& E 
GR^i, ±IB/WA?*sW?OMK#/h3<ftS 40 
econr±iHEGR^<il/^CDHiK^#< &&Jt9iC'< 
-f ,r?x<rw ^teSftD $ttEGR >^ ^fcfeStrT iEG 

[0011] »3»B2 KH»S»?8tt, ±8B»aW 1 «:« 

E G R^A^**n*nfHWBE*«CJ6 D-CHWfa&T & 
E*J£tt5S<ZV<Jl/:/£U JbS^WAX/^^catS 
f»E*«»*»c. JJB^Y/^^tjb^mRicJ: 
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Eft&EGR'tJl^CC&ff*, fro, COEGR;^^ 

-hi B > >VU ^ £ ttiS! £ ft 6 ^T»J £ flsffl $ i± £ 
cfc^fcracifccfctK EGR^^RgB^R*«WSL 

[0012] 8S«313 (C»5ftntt. JjBffJfc® 1 £fc 
tt2fc«£»9J§©«Btc;teV>T* il»«T»<DE*^* 
^It&E^iaciEE^ift^^r^n^ h;u^o^bcc 

zmmmT±m^j j*xjwzrfcttfozi*tcE gr^ 

Jl/ ^cofpftitf 5 <fc 5 tc E G R > W:/IJM5*R*fliffi 0 
[00 13] 

#fM1©3 ft ilBEGR^^Rffl^aecj: 
0 % >W CC»j£Slt:fcE GR/^V:/cr>fFSfr# 
*T*>ft*C£K<fc*) EGRfetflgj^Sft*. ^UT. E 
G R ^Vl/ # - # > O^lf^tC <fc o T E G R MB&O 
«aiSHa*«*ft*: l/T E G R*^«^>r 5«l$l3Wife Dfc i 

^cDHjt*s/j\§< sftTai&E#B*Ea*c*iJssft 
^ii4>K:, ctitcWjfeL/r±SEGR^^©ggff^ 
^^<ft€>Citcj:D, EGRloia>Mi$^ 6 
[0 0 1 4] RS9B2K:«-S»9ic«8ERK:<fcS<!:. >*4 

J A F^^^^JfflI$n?>CitC<fc^r±fB^ -5ft^ 

F ^;v^cc <fc *) mB $ nfcfWiBE*3W EGR ^;l> ^off 

W<Djyfa&'*A E GR^^ir^^oji 

ft^citc^O, *A ><XJW7<D9i&&/t\2 < ^c^tc 
o^tEGR^J^OW^t < ft^i SftfEffltfW 

[0 0 1 5] «S«3«:«S*IIJoaHBK:j:*t. 
«T«©E*^***l&E«cfi^E*ift**rcD, ± 

±IBOJ:^6CEGR3iB©SMffiS3&ii«inOfci 

t^^n^i^D^>r/^^^*5<fcc;EGR^jv^o 

[00 16] 
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IS, 3fc^JaM*rc*>3 0 

[0017) ±f2&mM&2 *c», ±fflSI^6JlJCxr 

[0 0 18] *& % ±BB®fc^K2KK±IBait&«7* 
;W^1B1 Itt, ^M#3^m7<fc9Ti&0D^ia 

[0 0 19] ±B/<-f'«-/W:/l 2tt. /^-f^^fflS 

[0020] jjbt**»x-*i 5icti5c»-r*ff 

x-*l 5tt, Jbia#ttl 4&cn* F«VL-C3MSSti 
fc^-f+^^Al 6 <fc, *0VfMfcRtf&ftfcJkEBl 
7M^^Eil8i, ifE^^^^^Al 6©itliJK: 

2 1 #r&* en, ±Mz-£Km i 7 20^1 

St;5*EEjliB2 3 i. xn^ h;l/^6<t^±^CDrRm 
®K2CC51DS^EalK2 4i«:S^Snr*?D. g 

[0 02 1] *l/t. SaSEClMQfrfcOf 5 :*—?'-* 

11 7«c«»3n4fawBE* (jue) mnisti. 

fcf6fcT±l&*-f->*;*/<>uyi 2<Z>##1 4©HK3^- 
IMZ^SMI 7K^3n**LE#**<fcacco*vc 
[002 2] -V ±SSIFMM&§ 3 Ktt. ^CD&#K:M 
9T8OTfc:/yifHru;/-fr2 7#Rtt6ft, $6teTi£ 
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HBfi«tcy-/>^-f u>^2 83&$W^6tiri»*. £ 
fc, -bia®^SK2<bgm3li§3i©racc«. gtSCSB 

0. SXkttCUfitmiAOE GR1B (JHT* »1 
EGRaBiW^) 3 1 iKftWI^fflOEGRaB (fit 
T\ »2EGRjIB<fct>5> 3 2i^fUt, t<E>5*> 
©»2EGR5iB3 2aWlim7 J:Q±ttO«taB2 

[0 02 3] JblBSitlEGR3iSg3 1 « % SPM315S30 

7J:0T»O«WBlB82CC*< feOr^D, -MsMffiR 
BB 3 ©M^©2 6 J: 0 ±»W©SMMcJStt $ 

EGRM|g3 2tt. g^^ilSS3<DT^{II^e>55t»)ai$n 
StH^{^©^#*£jffi&«7 ^ 0±a©^^ilg§ 
2K:^< 3 <D M8g£S 2 6 

«7i<DI«(0»^CCSS»StiT(r^. ±fEJfllEGRiI 
BS3 1 &tfjg2 E GRiI&3 2 Kfct^ft^ftE G Rl^ 
SKp^EGR/^^3 3, 3 5MK(t'6tirt^. 
[0 0 2 4] ±53811 EGR5MSS3 lOEGR/O^ 
(fiTF. SlEGR/^il,^) 3 3tt 4 ^IBECU 

s 4 0fcJt$^i»Kj£OTiWffliS*a* Wittfcosri 

EGRa*;^3 3CCA«<S*ifcT**.*x--*3 3a*5 
Kl EGR^U^OtS^COVU^-f K^;V^3 4CCS« 
30 COVl/y-f F^';^3 4«i$nSC £&c£ 

[0 0 2 5] ■±SS»2EGR51K3 2CS>EGR/'? 
^ («T, f2EGR^yil^) 3 5«, EGR 
^^■B#IR3 9 tCJ:D % ±IB/t-f-r«/W:7 1 2 © 

Tii, ±15^2 EGR^Jl-^3 5 2^ Hr2EGR}18§3 
2 *«CSttfe#fl:3 6 iC©##3 6 *fBft]£t> & 
40 TfWrr*T^^*x-»3 7i**r^£E*J6»S:© 
^;U^i?n^i<!:4>^:, JJB^-f^'X^^l 2{C^t 
t^»fMlEA^i©yU/-/ F^;U^2 lCC<fcOH 

1 5CCjiDSiii82 0*>^»ttLtolK3 8 ^r/M, 
Tm2EGR^Jb^3 biC&mfrti. ^O, ^2 EGR 
S<DmRffi±S&i4'*XJW7 1 2 i^^ifjr 
**fllK:fM6£E*«*ffiffirsJ:5«cfflB3 8*sr 
x-^3 7tC^$n^C<i:CC<fcO % EGRA'iU^H 

^a3 9*s*ja§tirt^. 

50 [0 0 2 6] -rfe*)^, ±iam2EGR^;V^3 5<DT 
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7A37 a©RHH«:ftBESI3 7 b <h^c^3 7 c 
JSSSSn, *©ftEES3 7bte±lB5Itt3 8#S»$*iS 
2i«j»fC % ±1B£EES3 7 
b KilgA 2 ft < 3 Koft-c#M* 3 5 <DP3 

«#/hS<fc*J:5K:. StIE^3 7 bfe<fctFXflS3 7 

[0 027J *fe 4 0«x>5y>(WaifflOECU (3 
•>hU-)l*~y H -CifeO. CCDECU4 0&C&, ± 

>iMi k x>i/>EHBtt*ttaj-r*ina»-fe>if4 

2, a»&«T*0»*BE***fflrSEE*-fe>^4 3* 
*»6<D«##j^SftTt»S. C©ECU40^ 
6. ±JE*VU-/-f.F^^2 1. 3 4tcW®«#3&JW 

[0 0 2 8 J ±iEECU40S*> 182 RSW J: 5 «C, S 
^»E#BH£*«4 6, ;W/^A'j^K»g4 7 

EGR^^I/^WflB*S4 8£$A/CC>*. 
[0 029]. ±ISS«»«E&R5»S4 6 1* ^D? 

«a5er*. jjbs*4'*x/w:?m^r4 7 
±iegs^^iE^^^S4 6ccj:or^g$n/c 

S«*»EE#<fc±iBI£#i2>*4 3«cJ:*««E2rtftffi 

5«c^-f^x^^i 2«:«wai"r^<, m^ommtcfc 

2fcaie>ftS££4>K:, »2EGR;^3 
5Klt>aS6*iS. Kl EGR;^SJai#a4 8 

tt, fift«f«r*l EGR^^3 3«rP§<<fc^fC. a 

u^-f F^;^3 4ccffi*rs. 

[0 030] ±iBB«ift»BE*RS3«4 6 *5<fc0OW 

t6Dr±iB^^^x^;l/^ l 2 QMS*"; xrtcwirr 

HKOKftKfCCriUREA^A^^^/t^^l 2©» 
Ki3^H4Cc^J:5&»J£«l«"C«^fc'rsJ:^K:, X 

»E**«:*»E (OninHg) <fc «3 fc * SSSfi^WSE* 
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2#£&8±3ft£. 
[0 0 3 1 ] H3tt, 01 EGR51K3 1*p6E 
GRsWrfrftSaWEffiiSSI <tffl2EGRjI&§3 2#>6E 

EGR^>l/^3 33WB^tlTWl EGR5M83 1 
10 frfcEGRWrfotiS. Sfc, rtJrtXWflZOft 
»K»j6Ofe»2EGRM^3 50>ff»CCj:9, -H-f 

w ^ 1 2 *s±H i a zmm&v \m 2 e g r a 

^3 53WHC^ ^f5£*S^f (ttBB) £9lKJtft 
flOBEfltt I I Tttfll2 5 #P3*Pft 

SO $"CCD«5Hr«^V^^Jl/^l 2©HK*«/hS 

<frs&c-?*vcf&2 egr/^1/^3 5©bws*j^:*< ft 
[0 0 3 2] s^w^^saswai^©^^, ;x 

20 tC^BJ^^ 0 s 

/ [0 0 3 3 ] ? h^Hfl»s/h3^(BftVmrtt. ± 
NE*W /«>t A :/ 1 2 *S£H £ 3 ft £ t <!: iC <fc 9 * 
»7 *>6ttfflS nfcWWJ/^;^lR 1 l«BLTitt 

±15212 5 ifimt *, SlE'G 

R^^3-3aVHa^tlTflllEGRiUS3 lfre>MJ&& 
T«©»SUaB2«:EGR^*s*A$*i. NOx©^ 

[0 034] $/c, ±iBWfi*ft»J: 0KfiW»J<3WlR 

xa ^ hJl/^SK*H6U/c bfrptim* 
^1 2©ffttCC»JfcL-C»2EGR^^3 5 3&SBB^n 

»«t«jc e g r a 7s *M\*t sci trnmaaam 

40 m-Ct. ±IBm2EGR3iK3 2^®Lr3i^ffiJ:teCD 
8»iaB2CcEGR^^3»A§^ N0xO%4» 
WStlSiifeCc, ttt8Wfia©EGR^^3WR«3RCC 

So 

[003 5] COJ:^tC02EGRM5S3 2l;IbtE 
GR^tft>nSi#tc, 2©HflSW/h 
$ < fc£K10*vC|fr2 EGR/^^3 5CDPiS^^:# < 

«c*J:5«:/W/«/<ji/^i 2©faft«:»JSLr*2E 
50 GR/<;b^3 5^fBttSna. CtiCCJ:0, fe^n 
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I>5<fc5fc> &«ffi*&fiK#j£bTEGRS*TOgS$ 

[0 0 3 6) ^2EGR/^^3 5tC^7-3j<> 

Wf^-T^Ci^r^2EGRilB3 2<DS£iI&Jfct^ 

©JtSK^W^X'tJl^l 2£»2EGR>'W:/3 5 <b 

[0 0 3 7] S44*<D^«, »2EGR/^3 5# 
#- <fc 5EG Rfi^«MSfi#£ DT Ofrlr* 

[0 0 3 8] ±!3»2EGR/^l/y3 5^©*-#>CD 
ff«»CCJ:oT»2 EGR3BB3 2 QSIfflffiftj&tffctr 

*-#>*MW3WffiDTl»ftl»»#itt^ % RIC 20 

*LT. JbSBjSafC**£*£WWI 

JJEEGRS©?S^K<fcoT«£b <P2. 

[0 0 3 9] S2EGR/^3 5<DKS 30 

ffi*3Wc<OEE»Pl &&**c (PI. 0 2) *T/*-Y 

RSo^^/c^iPfmcDMi^g^iiJn-r^or, egr 
[0 04 0] ctucttu siOftWc«fc*<!:> ±!eo£ 

^ ^12 E GR/^^ 3 5 ^^V^^^Jl/^ 1 2K3tt£; 

< {Cfc*0CO4rc»2 EGR;<;^3 5©HK*J**< 
fc*. ±ffi*-#>««JCJ:SEGRJttj«i>« 

(XK) Ki£-?*, fir*. JJBgMlEEft*s£P'i4'*:ft 
^^KttSS»J:©*d (PI. 0 3) o£ 

##«cl»3ftKDttB Ma ) <OM^6 1 ±lt«Zt&& 
/hS<ft-53&s % 2tcStJSLW*2EG 
R/*;U:73 5 0HSWffljPm>ftfct>*£ (Ac ) J: 0 so 
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tt^fflOi^fciS^*, *po % *2EGRW35B 

©SfeMfcJilWrS^^ EG 

[004 1 ] t < KSHSfeWT ±Sfr*<(rtZMjV7 
l 2«:*hrsfWbEE*fitte3BR©y b^-f l 
KJ:0inB3tifefmEEA^ ^^^12©7 
**»x-*l 5 tt{^i*ns OH 3 8*^ 
trf2EGR^;^3 50r^faX-^3 7&C&S* 

71 2K»JfiUfc»2EGR-rOb:/3 5 ©fCTfo&SfTfrft 

SJ^tci/T^Sfcab. S2EGRW3 btcttiLX 

6. ±IEOJ:5K:EGR#(OaBE*JettBCC!f*>ti-5C 
^^*fl9Brr*E GR/^I/^S9l5^a$3:Jbf2ie»«<D 

^mttEEA^jfeKccift^en^vu^w f^:72 i 

ittSIBc, S2EGR^;V^3 5 te»"r*fatoE*flB& 

[0043] ^/c, ±tsmnmw* 'sssmm^cmi 
EGRiii§3 i isjzvmz EGRms&3 2 zm-r-c^z 

*\ mi EGR51&3 1£«B&U jftte^fttcSttS 
*a£EGR®8§ (±IB^2EGRMggK:fgS) O^T'E 
GR^f^^ttfccfc^ 
[0044] 

^ct^tcsflfflj-r^it^K:. aiftauiafcSf*^^** 

< EGRfflBKRttfcEGR'W:/*, ±E/t-f 
JU^OHK^hS < ft StCOftTEGR^'Jl/ 

EGRa^Wittt*«Ci£Dr=i>hn-;W i r&C i^r 
^^ii^tc, ±KEGR/^l/^©*-aK><D^*^ 
K«torEGR^<D^fflK*sit*L/fci*«:, ^tt 
fci*^ E GRfiift^^JfiOfcJJB^-r ^^/t^fe 
J:CXEGR^l/^Of3»JcJ:?j, ii^JEcDST 3 !: Bfrit b 
oo. EGR^(Z>{£T€:HP$ilO. NOxfi^OSJ^^r 
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